» 



D0*g#lt/T(JP) ©ftlfr & m & 

©&m&Jft$:m (A) ¥3-75336 

©int. a. 5 mm* ftftmsm* ®&m «s ¥(.1991)3^293 

C 22 C 38/00 3 0 2 Z 7047-4K 

C 21 D 6/00 1 0 2 J 7518-4K 

C 22 C 38/40 

38/44 

38/50 

Si ¥1-211047 

©tti m ¥1 (1989)8^168 

9ft W i * S 93 » "»JSJII!Wa«JKm«SFia5-lO-l IfrB^SfltHMtfc 
@ft « # m 3S ^ ft g«iHW5-3 «rB2jc»a£«c^a** 

©& BE A trB^SStSSft^^tt SmSimtBBE*#W2TB 6#3^ 



M to 
I. ft MOCK 

C£ 0. 0 3 %*M«:fti*L. 
Si 1 KBIT. 

Mn 2 HfiLT. 

Cr 1 5 KI3 I 8 %ia~F. 

Ni 1 - 5 

A/ 0. 0 0 5-0. 2%, 
N 0. 0 3 ~ 0. 1 5 % 

7s r V 



P * 0. 0 2 5 KKT. 
S$0.0 1 0 %]>JtT 



O * 0. 0 0 4 %J^T 



Cu 1 XttT, 
Mo 2 KKT, 
W 4 KKT 

£f Sg&*Jl 1 . 2 * fcti 3 B»0»Att<D05tt 

V 0. 5 %\>XT. 
Ti 0. 2 ^HT. 
NbO. 5 %&T. 
ZrO. 2 %\>XT. 
TaO. 2 KKT. 
Hf 0. 2 Sf HT 
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£tZt*#qi\. 2. 3 * tz « 4 K fit <2> it ft It 0 

CaO. 0 0 8 %1UT. 
$±&7C3K0. 0 2 %\>XT 
®o*> l«*fcl*2ll«ft*r1"* Z £*#&£? 
SM$9U. 2, 3. 4 * fc 5 eSLftftfttta 
fctifc^n/fy^-f h # * -r y u * $ . 

(7)21**1 1. 2. 3, 4. 5 i/:«6K«C0 7 
l-JR^fy U^fl^x 9 0 0 —1100 "C 

T#*PL. ft^t 5 6 0'ClU-bAc,£K&T<Z>7l 

T»»t* d -Sitftttoatifc-*^ 



WB3¥3-7533G (2) 
RSl3y^**<*Wt*«*i < »JllilT^*. - 

*»#x*#<ftfr:&» • 0 0 ©itfttt 

BilTli, iftfti40&*?#*xyu*S90i§JB 



#*r»tt**u «;U*L. J. * y, 3D 

- •>* 9 y '8 4 , - — t V * - 2 l l £ * <5 

<£ ? K»flET Jt«Wa ^ F 

AISI4 l 0»*^tt4 2 0 t^-jfc, 12-13 

* l 2 0 *c BL±<& mt&vcr ^viSKoiS^ 
H«T tt«*tt^ + #t ti# < * 0 . JB5fti£&*< 

KttSL < Ii*tt*<*fcL. £SaJR5£*^&«ft^ 
*&cttl&AJQSftMft*£r*£^*lt.'a**k 

UXfiCDttffltt. WjitfHzStfJE^O.OOlSsE*^ 
fl;Ltf#fflflB60- 174859 -t&HU ft ffi K62- 54063 



y*4 h Jh * -r y u> xmoflLft* m * tttt * 

STs Cr$ 1 5 %%m&X®lZ%imt * £ jgffi 

»KiH»t, C S£ 0. 0 3 %^?itc^«-r * £m 
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ft. 2 0 0 X J^-bC £ Tteffl*<*J^C # * d £ 

Hi*l«H±8ftiLC*a 03 

i-a<!:S^flt*<^ £ ft * C £ *< *> * ^ fc. 

a « k & 1 1 r m n n n s fit * *r r « t ^ ? m *o 

± u c*o. o 3 %^miz{&nu. N£0.03 

%Jsi±fcs}niLrt:fiB*CDP£0. 0 2 5%ls(TC{Si« 
S£0.010 XHTC<S*t O£0.004 

<t ax z $ vm%iz # it zmtii&fii *><-&£&& 

cu. Mo, W£&fln?-fttf * w*i£c/- -f * 
*%^tt±g2<D»Il.t:S^^T?a:$ft/c^©T 



?SB3¥3-7533G (3) 

1 5 I 8 %&T. Si 1 %&T. 

Mn 2 %\>XT. A/ 0. 0 0 5 - 0. 2 %, N 0. 0 3 - 
0. 1 5%$tf 1, C£ 0. 0 3%*tf!K{g«L. 

T*lt£ttco£ftfcv;i/Ty*'f h # x x v u x 

a k h . 

m 2 &m<osw£t z i c: &i&9i<DSj 

0. 0 2 5 %PiT. S£0. 0 1 0 %)>JLT IZfetfi L 
Z tZftmtt 5 Bf^l40«ft/i-r y h 

^«^2 5fe^(Z)»(C*?V^T^^ISqFI€^©-9-B. 

0*0. 0 0 4 KPJLTlCl&tfiUtc Z £2 
^fai^^W^<40«ft/cv;u7-y-»f>f h^Xr- 

^ uxmizh*) . 
m 4 %^cDgg t + z t z hit. mi%w. m 



2&9J. SI3 4 X9!04fl££trt 

SS%Ts Ti0.2%#T, Zr0.2%&T\ Nb 
0. 5%&T. Va5XHT, TaO. 2%#T, Hf 
0. 2 »KT(0 -d "6 1 fctt 2 «K±* 
i £ £¥fWl£ T Z fit&te0fl5ftfc ^ ii/r y *f ^ h 
& x -r x U x & $ . 

&»JC#^T. ffifi%T. CaO. 0 0 8 %#T, » 
±S?5c$0. 0 2%\>J,T<Oo t> 1 /c ti 2 

%W<Z>m% £T Z £ Z hit. m i & . m 
2&9!, 3I3S&9!, 8 4 ft 9). $S^Bjj^^^(l 
^ 6 &0Ji0&iSK.fct,>T. 9 0 0 ~1100'C - 



c : c ti#SK#£r 5 £&mmm# zmi&z. 

^*<s ci*o.03X*»tt*i«:*t:*o»* 

«!5Ti*5:i^^ CfttO. 0 3 %;fctftKPB 

«n : MntilftK^^^^^FI^O/c^^ «T xft « 5E 

i^^>5 2 %£&jLXr&Mt Z £*®to&\t 
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Cr : Crti^;ur V * 4 r * T V ^ * ® £ t* Jfc 
Tftafc£*tt*>0<ttm©^£Tfc^Tfit6tt£ 
ft fc#C'j*gfc7C$T£>ft#> ^WSAMS 

te£ Aft&£^M/-r v * 4 h *fif$£ ftft d £*<a 

li 1 8%£-f^§T$>ft. 
Ni : NHiiSiHgiK;* ttft TJUT v * 

^.t^hilt <> * 0$frj?n*fi#iT ft ©t. 1-5 

%©eH£lS£f ft. 

2*<0. 0 0 5%£ftTti*©^Srt<-f#TW:«<. 



?Sffl^3-7533S(4) 
l r igft7k**To«l*tafi;*ff T 

$ ft CD T . *f S e II 0. 0 0 5 -0. 2 % £ 1" 
5. 

UX80&f££±#£*ft7t££LT^&T&ft 

0. 1 5%£&Aft£Crg<t!fe££j£l,TIi:ft1££ 
iT^ft, 8*J ti ffl; tfi £ fclBT$-fr ^ O t > 

£*rfi!£fflttO. 0 3-0. 1 5%tti. 

T 26 4 <» T 4> « o *< » £ L ^ i)< . 

n * r£±^£*rft©*T4$tl<D&#^l&tt&*n 

» i& A JK4«ntt*ii«r + a £ 

i!;tt^tfiilt 0.0 2 5%&T£te#*fft£ 
Itfc;fcJBA«4ittrt<-a£ Bfc#* Jtft. 



s : sttPii»ca;A«*iinaatt*»iiD 

fc-f * £ n * r£±#$*ft0*-e#140&#$& 

*ttttfD-r* tor hzfrb. s^ii-r 

Italian ft & 
li&fnTft *>®-?&ft^S>. ^^^©I^iti 

t c fi « r ft £ st s& ^ as a nn » *< - a & a * * 
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Mo : Hott 1 K«-b0Ni LTlSiB^BE*'^ 

8»0»*ti*a#*«0C»**<*«*<s 2% 

Mtt«£to®1»tt*fcTa*ft*?K:*ft©"C± 
PBtfltt 2 X£ T 5. 

V, Ti. Nb, Ta, Zr, Hf : V. Ti. Nb. Ta, Zr. 
H f it it A ft * - a <t A -b $ * ft O IZ W 5* tt 7C T 
£>ft*< N Ti. Zr, Ta, H f T ti 0. 2 % . V. Nb? (2 
0. 5 ■€■ iXf Mit^JlIt ft £ *fl*##fffi$3 
• Atttt***LTfiStt**#««»C*#ftM 
;ftffilft£teT3*ft^3lCfcft®T±Pa£*rfttt 
Ti. Zr. Ta. HfTttO. 2%. V, Nb?«0. 5%i 



%ThZfr. Ca t£ 0. 0 0 8 % £ S * T . 5&±^7t 

0. 0 0 8 %, ?&±&7cfRtt 0. 0 2 % £ Lfc. tt *u 
*3eW«c*?^TS±«ic*i ttSC* 5 7- 

7 1 * # J; 8 9-1 0 3#07C$fcJ:tfY£te 

r. 

f£ L s t-^fH Mt£8:£ 9 0 0 -1100'C £ 

£ *<fflHrt:*> & X £> 9 . ^-xx^-f HfcfflflE** 
1100"c£&a. * tftihtiLfrmL < ffl*ftLT«ft 

**#*«*«c*?Jt*an«atA < fiTr * «k o c 

«50T> * - X -r * 4 Mfc«ftW:9 0 0-1100 
*C <!: t fc. 



??Bfl¥3-7533G (5) 

^11131^5 6 OtEl±Ac,aflEJaT&l*fc 
CD tt. *R LaflC35>< 5 6 O'Cifetf&Xttfttffcjft]^ 

y i/ a. • v;bxX^>{ l^n^^ 

tt»B8EIiec.fc ^Xffl«£ LT«Bt 5 Z £ h nT 
&gX£>SL> l$*5lr*«:*a£ LT*fflt« i i l> 



O/MriLTOfflitOS^, /< fu 7' # v 7* 

IRE IE £ £ ^XJ*£ 1 2 «©afc£ $ 1 

l>f#lta2X*7*» h H£4< 5 6kg/rfJ^± 
Oi^S^ry^xfigil/:. ^ 1 ^ 4j cd 

*KLBflEtt^r*t*#«o AcjlBBlTOilflr 

***ff««c*?^*Mn«» (scckk) * 

LTtts 3 on, M 1 5 cm, £350 ma©**** 

ft* Hi'. 1 5 0 "Cfccfctf 2 0 O'CV* 

- h ? 7 4 OHEO^m 

i 5 %uact7kmmtpiz 3 o Hraaatx* assim 



c*?tt&fc*#»©B*«flE*<0. 1 w/y KT© 
t£&£ H> NACE ( © 5£ 

*e>TC^*«!»W:tttt"e*<5NACEfflfflTM 0177 (Z {£ 
TKtt L/c*<. Kft**^Ett 0. 1 »E. Ktt 
jfl&ttl20 tiU;. -tfc©*#X 5 %NaCI + 
0.5 Kfttt*#«<t>C*y h LfcttS*ft£-£© 
mti^MI^^^^^L,. 7 2 0 ^RSmrtKlKBr r 

KMeAtt#att«) 0. 2 Jtf* 
7tv HSt^6D6 0 >tf © « i L . 

5. «^tt^^^tC*?V>T@««^i$KA<0. 0 5 
mi/y*^, OttB*a«*<a0 5«/ya± 
O-lOn/y^i, X ttltlK^a 1 m/ y fi( 
±0. 5 m/ y x x ti JS85 ^ il ffi 0. 5 om/ y 

I^KJem (SCC^KISm) C*^TOtt*BrU 
^*>-5/ct>©s x««»fLfct>©^*ti^na^ 
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ft HI ¥3-75336 (6) 

ttAISl 4 2 0 18? >K Na3 0 9 Cr - 1 Mo«T 

1 -2 8 ti. jgffl&fi*;V*ia*lK#l>T2 0 0 *C 
*JflttKtt^i*lll^JB^a*T**0. 1 »/ y «fc 

2 9-3 4 Itmft&tm* X«»C*V»T 1 5 Ot 



51 1 X 























9t 


(%) 










m & 


a 




sec 




No 




























150TC 


KMft 
200'C 




C 


si 


fe 


Cr 


Mi 


Al 


N 


P 


S 


0 


Cu 


Ho 


W 


* CO fft 


IS ft 




1 


0.003 


0.11 


1.29 


16.64 


3.54 


0.030 


0.074 


N.A. 


N.A. 


N.A. 










1000 "C, 2# 


660*0. 3Sft 


o 


O 


o 




2 


0.012 


0.13 


1.25 


16.33 


3.59 


0.033 


0.085 


H.A. 


N.A. 


N.A. 










1000 *C. 


660'C. 


o 


o 


o 




3 


0.025 


0.10 


1.23 


15.20 


3.56 


0.034 


0.054 


H.A. 


N.A. 


N.A. 










1000 X. ©ft 


630X. ffift 


o 


o 


o 




4 


0.010 


0.08 


1.36 


16.55 


3.60 


0.O33 


0.102 


N.A. 


N.A. 


N.A. 










iooo 'c, m 


earc. 


o 


o 


o 




5 


0.015 


0.15 


1.38 


16.49 


3.62 


0.025 


0.076 


0.012 


0.004 


N.A. 










1000 T, 2# 


620*C. 25$ 


o 


o 


o 




6 


0.011 


0.14 


1.37 


16.45 


3.51 


0.027 


0.084 


0.013 


0.003 


0.002 










1000 X. 2fc 


620"C. 2& 


o 


o 


o 




7 


0.012 


0.14 


1.30 


16.48 


3.65 


0.025 


0.088 


0.016 




0.003 




0.003 


0.84 








1000 *C. Sft 


620"C. 


o 


o 


o 




8 


0.010 


0.10 


1.36 


16.52 


3.73 


0.020 


0.089 


0.018 


0.003 


0.003 




1.64 






iooo x, 2# 


6aor, sft 


o 


o 


o 


9! 


9 


0.009 


0.09 


0.68 


16.53 


3.53 


0.031 


0.093 


0.005 


0.001 


0.002 


0.59 


1.14 


0.53 




1000 t. 2fc 


650T. ffift 


o 


o 


o 




10 


0.009 


0.06 


0.64 


16.50 


3.48 


0.064 


0.080 


0.020 


0.001 


0.002 








TiO.069 


1030 "C, 2# 


630*C. 


o 


o 


o 




11 


0.013 


0.34 


0.66 


15.17 


2.S8 


0.013 


0.065 


N.A. 


0.002 


0.003 








vo.crre 


1030 r, 


680T. 3&% 


o 


o 


o 




12 


0.022 


0.35 


0.59 


15.21 


2.53 


0.015 


0.066 


0.009 


N.A. 


0.003 








NbO.064 


1030 t, 


660*C. 2ft 


o 


o 


o 




13 


0.006 


0.34 


0.65 


15.19 


2.72 


0.017 


0.054 


0.019 


0.002 


N.A. 








Zrfl.021 


980 X. 


660*C. 3fr 


o 


o 


o 




14 


0.006 


0.34 


0.63 


15.23 


2.61 


0.015 


0.056 


0.018 


0.002 


0.002 










980 x. jm 


660*C. ^ 


o 


o 


© 




15 


0.006 


0.* 


0.70 


15.27 


2.50 


0.016 


0.056 


0.015 


0.001 


0.001 








V0.033.ZHJ.022 


980 x, 


680-C. 


o 


o 


o 




16 


0.005 


0.35 


0.61 


15.25 


2.67 


0.016 


0.089 


0.011 


0.002 


0.003 








Ti0.O38.KbO.056 


9B0 *C. 


650T. 


o 


o 


0 




17 


0.006 * 


0.34 


0.45 


15.17 


1.74 


0.018 


0.083 


0.015 


0.006 


0.004 








CaO.008 


980 X. 


650T. 2# 


o 


© 


0 




18 


0.007 


0.33 


0.52 


15.20 


1.79 


0.O21 


0.080 


0.010 


0.001 


0.002 








BEW.004 


980 X. 


700X. 


o 


o 


o 



-252- 



II B3¥ 3-75336 (7) 



S 1 X (-9 1 ») 

























(%) 










m & a 








No 




























mm 

150*0 


mm 

2oor 


sec m 




C 


Si 


to 


Cr 


m 


hi 


N 


P 


S 


0 


Cu 


Ho 


W 


* <o Ife 




JO TIC 




19 


0.014 


0.13 


0.55 


16.04 


3.72 


0.022 


0.084 


N.A. 


N.A. 


N.A. 




1.06 




CaO.004 


1050 'C. ©ft 


700-C. ©ft 


O 


O 


o 


* 


20 


0.015 


0.17 


0.57 


16.01 


3.78 


0.021 


0.044 


0.012 


0.002 


0.003 








Hf0.O15.Ca0.006 


1030 C. 2ro 


650 C, ©ft 


o 


o 


o 




21 


0.014 


0.15 


0.55 


16.06 


3.62 


0.022 


0.049 


0.023 


0.005 


N.A. 


0.77 


1.49 






1030 r. ©ft 


670*C, ©ft 


o 


o 


o 




22 


0.013 


0.14 


0.54 


16.06 


3.70 


0.020 


0.046 


0.012 


0.003 


0.003 






— 


V0.086.TI0.038 
MO. 031 


1030 t. ©ft 


630*C. ©ft 


o 


0 


o 


23 


0.016 


0.14 


1.53 


16.15 


3.59 


0.019 


0.067 


0.012 


0.003 


0.002 


0.51 


— 


— 


ZrO.OaO.TaO.OU. 
HfO.024 


looo r, ©ft 


630T. ©ft 


o 


o 


o 




24 


0.015 


0.12 


1.06 


16.14 


3.63 


0.022 


0.069 


0.018 


0.002 


0.002 


— 


0.44 


0.58 


TI0.028.ZrO. 015. 
TaO.030 


1000 X. ©ft 


630*C, ©ft 


o 


o 


o 


91 


25 


0.013 


0.43 


1.10 


16.10 


3.66 


0.006 


0.072 


0.017 


0.003 


0.003 


0.50 




0.37 


VO 022. NbO 13. 
CaO.004 


1000 "C. ©ft 


630*C. ©ft 


o 


0 






26 


0.008 


0.25 


1.07 


15.52 


3.04 


0.031 


0.082 


0.015 


0.002 


0.002 


— 


0.96 


0.81 


Nb0.068.ZrO.020, 
REM) 004 

***** *-r • 


1060 r, ©ft 


eeot. ©a 


o 


o 


o 


(ft 


27 


0.007 


0.24 


1.13 


15.46 


3.16 


0.032 


0.084 


N.A. 


N.A. 


N.A. 




0 58 


0 11 


TiO Offl HfO Q3S 
CaO.006 


1030 TC. ©ft 


660'C. ©ft 


o 


o 






23 


0.008 


0.27 


1.09 


15.58 


3.17 


0.030 


0.082 


0.017 


0.002 


0.002 


0.77 


0.93 


0.24 


V0.067. TiO.031. 
NbO.047 


1030 r. ©ft 


G60T. ©ft 


o 


o 


o 


It 


29 


0.204 


0.30 


0.43 


12.94 




0.029 


0.007 


0.010 


0.003 


0.004 


0.50 








1O30 X. ©ft 


720*C, ©ft 


X 


XX 


X 


X 


0.118 


0.29 


0.50 


9.05 




0.026 


0.008 


0.012 


0.004 


0.003 




1.11 






1000 TC, ©ft 


710-C. ©ft 


XX 


XX 


X 




31 


0.120 


0.54 


0.36 


14.63 




0.033 


0.039 


0.022 


0.003 


0.005 


0.24 








1050 t. ©ft 


710T, ©ft 


X 


XX 


X 


32 


0.022 


0.55 


0.40 


13.46 


0.74 


0.039 


0.017 


0.023 


0.002 


0.005 


0.81 


0.46 






loco r. r&ft 


450t, ©ft 


X 


X 


X 


01 


33 


0.227 


0.24 


0.34 


15.14 


0.51 


0.020 


0.006 


0.013 


0.003 


0.004 




0.55 




CaO.006 


1030 X. ©ft 


650TC. ©ft 


X 


XX 


X 


34 


0.152 


0.31 


0.44 


12.85 




0.030 


0.025 


0.019 


0.004 


0.004 






0.42 




1000 "Cr ©ft 


640'C, ©ft 


XX 


XX 


X 



BMttSS^: ISMtCOtim, 00,^4 05^, 7 2 0^1 
M.; 5tfr*T 



(£9! ©Sam) 



re a .a * n » ^™ 
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